General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



N78-29579 


(NASA-CF-150744) RS-60D P80GBAMMABLE 
CONTBOLLEE; SOIAH HEATING ANE COOLING 
Progress Bepoit, 30 Oct. 1976 - 1 Jul. 1977 
(EHO Siqaa, Inc.) 28 p HC A03/HF A01 Onclas 

CSCL 10A G3/44 28527 

U.S. Department of Energy 




Solar Energy 



NOTICE 

Thla report was prepared to docuaient work sponsored by the 
United States Govemaent. Neither the United States nor Its 
agenta the United States Departnent of Energy » the United 
States National Aeronautics and Spaca Administration, nor any 
federal e&tployees, nor any of their contractors, subcontractors 
or their employees, make any warranty, express or Implied, or 
assume any legal liability or responsibility for the accuracy, 
cotBpleteneas, or usefulness of any Information, apparatus, 
product or process disclosed, or represent that its use would 
not infringe privately owned rights. 



TABLE OF CONTENTS 


First Quarterly Report 


Second Quarterly Report 

\ 


Third Quarterly Report 



RHO SIGMA, INC. 
Contract NAS8-32256 


First Quarterly Report (DRL-10) 


February 1, 1977 


1 



December 7, 1976 


TO: 


James D. Hankins 


FR(%1: Joseph L. Imholte 

Rho Sigma, Inc. 

SUBJECT: Itonthly Status Report 

CONTRACT: NASB-32256 Month Ending 30 November 1976 


1 . TECHNICAL PERFORMANCE 

During the month ending 30 November 1976, Rho Sigma completed the preliminary 
research for the design of the microprocessor control subsystem. An industry 
survey was conducted for the requirements to be n»t by a microprocessor 
controller. Meetings were held with other companies in the solar industry 
and discussed their needs and requirements for the future. This industry 
survey is discussed further in Section IV. 


A study was also started on the microprocessor field to enable Rho Sigma to 
best determine the type of microprocessor to be used which will allow th*» 
greatest system flexibility and still be competitive with the remainder of 
the industries. 


Rho Sigma has completed their preliminary table of specifications for the 
controller and has an initial block diagram matching the requirements as 
determined by the above study. 


cc: McMurray 
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II. Schedule: 


Enclosure A shows, via bar chart, the progress Rho Sigma has made toward 
the completion of the contract. The requirement study is complete and 
work on the microprocessor study is nearing cotqpletion. The preliminary 
work on the system specification and block diagram is also complete. 

III. Cost: 

This item has been deleted. 

IV. Industry Survey: 

During the course of this reporting perio^ a number of industrial organi- 
zations were contacted to discuss requirements for advanced control systems. 
These orgat:izations included: 

IBM, Huntsville, Alabama 

Westinghouse , Baltimore, Maryland 

General Electric, King of Prussia, Pennslyvania 

A.O. Smith Company, Kankakee, Illinois 

TRW Systems, Los Angeles, California 

Solaron, Inc., Denver, Colorado 

From these discussions several aspects of control systems requirements 
became apparent. One of the major problems with current controls results 
from the use of "two-stage" thermostats. This type of thermostat turns on 
the solar heat when a demand Is present. If the room temperature continues 
to drop, Indicating insufficient solar heat capacity available, the second 
stage cuts in generally about 2°P difference, turning on the back*up system. 
The problem arises when the thermostat is "set-back" at night time, and the 
house cools to a relatively low temperature (60-63°F). In the morning, the 
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thermostat is manually advanced to 70^F. Since tho tharmodynmlc lag of 
the house Is long, the difference bet%feen the instantaneous thermostat 
setting is 70^ - 63^>2^F. Hence, even if adequate solar energy is in 
storage, the bach-up heater is energised to raise the room temperature. 

Another key point that became apparent is the increasing use of air systems. 

All of the major companies visited were using air for one or move applications. 
In many of the designs currently on the drawing board, the air systems need 
proportional position control of dampers. This will require servo -feed -back 
loops under operation of the controller. 

A summary of the characteristics which are currently believed to be represent- 
ative of needs are given in the matrix below: 


INPUTS 

# CHARACTERISTICS 

OUTPUTS 

# 

CHARACTERISTICS 

Analog 

16 mv D.C. 

Servo 

4 

0 + 24 VAC 

Switch 

Closures 

12 0-24V AC/DC 

Switch Closures 

8 

0-10 AMFs/llOVAC 

Time 

1 (Internal) 

llOVA 

4 

0-20 AMPs/24VAC 

Digital 

Pulse 

Trains 

4 O-lOkc 

Time Display 
(Plug-In) 

1 

Visual (Sonic) 



Porportional 

4 

llOVAC @ 10 AMPs 


5 


Mott of tile eoB^eniet Interviewed hml little or idee of i^t thm eonteol 
need* would be for «ivenced soler eyeteme thet Ineorporeted eir coi^itionli^ 
(refrigeration) aikl emr^y conaervetlon technlquea in an Intergreted yeekege. 
The characteristics shown on page three oust be treated at tentative and will 
be refined over the course of this work. 
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January 10, 1977 


TO; 

James D. Hankins 

FROM: 

Joseph L. It^olte 

SUBJECT: 

Monthly Status Report 

CONTRACT: 

NAS8-32256 

PERIOD: 

Month Ending 31 December 1976 


TECHNICAL PERFORMAIiCE 

I. During the month ending 31 December 1976, Aho Sigma completed the 
system specification and the microprocessor study for the Model 600 
microprocessor controller. Rho Sigma is presently negotiati^ with 
a subcontractor for the hardware necessary for the controller. 

The data required for the preliminary design review was delivered 
along with additional data to better describe Rho Sigma's approach 
to the contract. 

SCHED0I£ 

II. Enclosure A shows, via a bar chart, the progress Rho Sigma has made 
toward the completion of the contract. No schedule problems are 
foreseen at this time. 

COST 

III. This item has been deleted. 
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RHO SI^, INC. 
CONTRACT NAS8-32256 


Second Quarterly Report (DRL-10) 


May 1, 1977 



Pebtu „’y 4, 1977 


TO: 

Jao^s D. Hankins 

FROM: 

Joser'h L. Imholte 

SUBJECT: 

Monthly Status Repor 

CONTRACT: 

NAS8-32256 

PERIOD: 

Month Ending 31 January 1977 


1. TECHNICAL PEROFRMANCE 


During the month ending 31 January 1977, Rho Sigma has completed negotiations 
with a subcontractor to design and build the necessary circuit boards to be 
used In the Model 600 microprocessor controller • 

The prellminery design review was also completed at Rho Sigma's facility In 
Van Nuys, California. 


Fairchild Instrumentation In San Jose, California has been given a purchase 
order to design the F8 based microprocessor. The contract with Fairchild will 
enable Rho Sigma to expand an existing system Into a solar controller. This 
approach will allow for the final production units to be produced at a compet- 
itive price. A copy of the Fairchild proposal and Rho Sigma's purchase order 
Is enclosed. 


The preliminary design review was attended by: 


Robert J. Schleslnger 
Ed S. Peltzman 
James D. Hankins 
Ken Rlnaldo 
Dominic Nor c la 


- Rho Sigma 

- Rho Sigma 

- NASA 

- Fairchild 

- Fairchild 


II. SCHEDULE 

The enclosed Bar Chart has been modified to encompass Fairchild's delivery 
date along with Rho Sigma's task. 
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Voltmeters 


L ^ 

; Full 

, Scale 
1 Range 

Resolution 

Impedance 

(31*^m^ 


Overvoltage 
Protection 
VOC VRMS 

• ±I.9999V 
±19.999V 

• ±199.99V 

ilOO V 

21.0MV 

&10U1MV 

n 

2.5iia 7.SMI 
2S0pA T$0pA 
250pA TSOpA 

30d 140 
500 3S0 
Seo ISO 

1 

i 

r 



• 

* ’ 

pNALOG INPUT 

« 



j 1 H 

ponfi^ration 

r 

Ratiomctric ^>cratkm 
pemmem Mode Voltage 
1 1 AC Powered Models 
1 < DC Powered Models 
Com mm .Mode Rejection 
(With IK Source Imbalance) 
i AC Powered .Models 
1 DC Powered .Models 
jCormal Mode Rejectimt 
1 - 

pvervoltage Protection 

Thie ^trumentation type floating differcaUal or singla 
ended input. 

With external reference, or eomporison voltago 

600 V Between input and earth ground 
1 Volt P-? between if^i and growwl 

so to 60KZ, lOOdR, slidit rolloff above 60HZ 

50 to 501IZ. r L oM. slig.*ii rolloff ab^ f QUZ ^ 

30db F3Hz:32d3 Q 63Hz; 

-6dB/cetave thereafter. 

Max. ii^ui without damage - see td>le above. 


PERFORMANCE 

Accuracy (120 day^ ±0.02% of readily ±1 d^t 

Unearity . .005% 


Max Temperature Coefficient 

I (d C to ♦SS C) • 

i of full scale 30 (^m/* C 

of zero .0005% F S/* C 

Setting Time SOOmsec to 0.1% error from a (♦) or H F S step input* 


* higher filtering for increased NMR or reduced setting time is available contact factory. 


DISPLAY 


Type 

(Model 54) 

polcrity Indication 
Overload Indication 
External Hold 


Decimal Point 


7-segmer.t planar solid state (LEO): 0.5 in (1.27 cm) high 
numerals, readable at 30 ft. 

, Automatic (+) or (-) symbol 
‘ "1” digit flashes w.nen count exceeds 19999 

Last conversion is held end displayed when EXT HOLD is 
maintained at logic "0". Reverts to internal trigger contra 
when EXT HOLD input is open. 

3 position selectable (PC card moitels can be externally 
programmed) 


ENVIRONMENT/POWER REQUIREMENTS 


Temperature Range 
Operating 
Non-operating 
Relative Humidity 
Input Voltage 
Power 


0*Cto ♦SS'C 
-40* C to ♦85* C 
0 to 85% (non-condensing)* 
See Table l-l ^ 

3.0w watu (typ) 
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CHAUACTHIUS^tCS 

C0mt*mUtt Tim«t t SO msec 

Tr«!>* tHcftd) Rate \ Af^Qx. -l/wicond (factory seO 


MtfRL OUTPUTS 

|lc9 (c^timiaD 

ilCVfeit »^Hal ^tandanO 

9f(M 
NlMiir 
OatTN^TC 
l(£D IMH€ 


18 lilies. 4TTL loads (p<»itivc true) 

1 cmint/2.2 see, ecunt wiik^w i^u I {HW{<le^ I TTL Icm 4 
each 

U*jic "0". 1 TTL load 

Ixfjic "B" indicstes *, 4 TTL Im<I^ 

Le-ie " I”. •. TTL tends 

P/Ml-S B0S0201S. TRtf/Ci«cir25l-22-30'4l0 or eqitiv. 


pAfSlCAL CHAR/ICTERISIK^S 

Tara^tioa 

ti^ltotu« C<mncetOf 
ststuiafd 

^ar (paoel cutiMit) 

Mmu dwte Seliind bezel 
vj^rninal block 
n./pc bOitrete 

Case Caartraetion 
CaiAratioa 


! 5-pin dual rovf eonneetor or 8-pin terminal strip 

P/S FS liT4er ;J. Amphenol' 225-2 15/1- iOl -I IT or cquiv. 

1.772 in. (45n;ni} x 3.622 in. (92min) 

3.E" (96.5mm) 

3.7" (S4mni) 

14.5 ox. (41 1 ^amsl max 
Molded A.L.S. meets UL 94-VH) 

Front access. 


tfUAeiMTY PROTECrnON 
Marraaty 

Bum-te/Tcmp. Cyeltns 


18 months 

100 hrs. at 55* C w/pwr. and temp, on/off cycles. 










Harch 4, 1977 


TO: 

James D. Hankins 

FROM: 

J.L* Imholte 

SUBJECT: 

Monthly Status Report 

CONTRACT: 

NAS8-32256 

PERIOD: 

Month Ending 28 February 


I. TECHNICAL PERFORMANCE 

During the month ending 28 February, 1977, Rho Sigma conducted the design 
review with Its sub -con tractor, Fairchild Instrun^ntatlon. Rho Sigma also 
completed the preliminary software package and began the flow charts necessary 
for programming the F-8 microprocessor. 

The design review was held with Fairchild Instrumentation at their Chatsworth, 
CA plant. Fairchild coimnltted themselves to the specifications of the pre- 
liminary review with no exceceptions . Fairchild has started charging hours to 
the packaging of the card cage and Individual printed circuit board. 

The design review with Fairchild was attended by: 

Robert J Schleslnger - Rho Sigma, Inc. 

Joseph L Imholte - Rho Sigma, Inc. 

Ken Rinaldo - Fairchild Instrumentation 

Rho Sigma, Inc. has written a preliminary program specification which was 
reviewed with Fairchild Instrumentation at the above meeting. The necessary 
program block diagram and a total program flow diagram are being worked on by 
Rho Sigma at this time. 

II. SCHEDULE 

The enclosed bar chart shows the status of key events. As of this time the 
actual progress to making the predicted. The prototype design data was resch* 
eduled from the middle of May to the middle of March. 

III. COST 

This section has been deleted. 


14 


II 


scHmna 


The enclosed beir eUer£ shoiis the status o£ iMy events. prototype 
design date Is now scheduled for 28 April, 1977. 

Ill G<^ 

This item has been deleted. 
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April 7, 1977 


TO: 

James D. Hankins 

FROM: 

J, L, Lnholte 

SUBJECT: 

Monthly Status Report 

CONTRACT: 

NAS8-32256 

PERIOD: 

Month Ending 31 March, 1977 


I TECHNICAL PERF(«MANCE 


During the oionth of March, 1977, Sho Sigpia met with NASA and IBM and 
conducted a "preliminary" prototype design review. Sho Si^aa'a subcontractor, 
Fairchild, has built the breadboard and begun the P.C. board card design, 

Sho Sig^ has conpleted the preliminary programming flow ^arts. 

The review held in Huntsville, Alabama was attended by: 


James D. Hankins 
James R. Currie 
Paul Hamby 
T.N, Vann. 

Thevis Barton 
H.W. Scott 
B. J, Doran 
R, J. Lewedag 
J. L. Imholte 
R. J. Schlesinger 


MSEC 

MSFC 

MSFC 

MSFC 

im 

IBM 

MSFC , 
MSFC 

Sho Sigma 
Sho Sigma 


Although the necessary data was not available for the prototype design 
review; the syst^n was reviewed and questions answered. The official 
prototype revi^ will be held at Sho Si^oa's plant in Van Nuys, California 
on 28 April 1977. 


Fairchild Systems has been contacted and they are on schedule and will 
provide the necessary documentation for the prototype review. 

The preliminary flow charts for the RS 600 program are finished and will 
be reviewed with Fairchild. 
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RHO SIGMA, INC. 


Contract NAS8>32256 


Third Quarterly Report (DRL-10) 


August I, 1977 
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May 9. 1977 


TO; 

James D. Hankins 

FROM: 

J.L. Imholte 

SUBJECT: 

Monthly Status Report 

CONTRACT: 

NAS8-32256 

PER 


PERKR): 

Month Ending 30 April, 1977 


I. TECHMICAL PERFORMAMCE 


During the month of April, 1977, Rho Sigma held the Prototype Design 
Review at Its Van Nuys Plant, delivered the finalized programming 
specifications and flow charts and reviewed the system with Fairchild. 

The Prototype Design Review was conducted at Rho Sigma's Van Nuys, CA. 
plant. The review was attended by: 

Jan^s D. Hankins 
E. S. Fletzman 
Joseph L Imholte 
David W. Corbin 

The review covered the data package sent to NASA and all of the RID's 
resulting. Both Fairchild and Rho Sigma were aware of the RID's and 
appropriate action is being taken. 

A new date was set for the first article review. It will now be held 
at Rho Sigma on 13 July, 1977. 

Rho Sigma held a system design review with its subcontractor, Fairchild. 
The finalized program specifications and flow charts, minus the exact 
system equations were accepted by Fairchild. Details on the display 
and packaging were also discussed with the design to be fixed at a 
later date. 


MSFC 

Rho Sigma 
Rho Sigma 
Fairchild 
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Monthly Statui Raj^t Cont'd 


2. SCHBDDliB 

I 

Tha ancloaad Bia Chart ahowa tha atatua of fc«y avanta. Xha rirat 
^tlela ^iview la aom raacl^dulad for 13 July, 1977. 

3. 

Thla item haa been delete. 
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JttfM 9, 1977 


lOl 

Jttaa D* 8arikloa 

noft 

J Jt. Mkolta 

SDBJlCTt 

Mtm^ly Statua laport 

COOTIACT: 

M1S8-32256 

miODt 

Month 31 May 


I. 


mmicALw 




MANCE 


During tha oonth of May, 1977, Kho SlgpA reeal'^d tha IXD'a froa 
cha prototyiw daalgn ravlaw eoaplatad iMcaaiary doaiaaata 
to aatlafy tha Rn)'a 


fairdilld, tha aubcontractor baa coi^latad of tlta lunrdimre Md 
80% of tha pr<^tti for t^ Mlcreprocaaaor nacaaa»'y to oparata tha 
18 600. 


n. ^asBrniM 

Tha ancloaed bar chart thova tha atatua of hay avanta* 


XI. CCv 


Thia itaa haa baen daleted. 
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July 13, 1977 


TO: 

J»es 0. Hankins 

FMXi: 

J.L. baholte 

SO&KICT: 

Monthly Status Report 

COHTRACT: 

RAS8-32256 

miCH): 

Month Eliding 30 June, 1977 


I. TBCffiilCAL PBHFOimHCa 

Rho Slgaa reviewed the RS 600 with Felrdiild durii^ this reporting 
^riod. The first unit Is undergoing progrsa check out. nie hsrdwsre 
Is operations! aiui the software is ap^<«laately 901 operational. 

Rho Slgaa is sdbedul^ to take acceptance of ^ first unit on 18 July, 
1977 a^ sh<mld be rewly for the first uticle review on 4 August, 1977. 

Ro najor probl«BS were encounter^ dwring the review and the system 
operations via tlw keyboard ims exercis«i and «»t«l so that work can 
continue on operations oaimal. 

II. SfcHByPLR 

The enclosed bar chart shows the sch^ule and status of key events. 


m. COST 

This it«B has been delete. 
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